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INTERMEDIATE ELECTRICAL CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to an intermediate 

electrical connector having a circuit board and connecting 
two connectors through the circuit board. 

2. Description of the Related Art 

This kind of intermediate electrical connector is 

10 disclosed in Patent Application Kokai Number 2001-143786. 

A connector disclosed in Patent Application Kokai 
Number 2001-143786 comprises a substantially rectangular 
circuit board having a plurality of contact portions 
arranged on opposed edge^s in a longitudinal direction 

15 thereof and functioning as terminals of circuit traces 
provided in the circuit board/ and a guide member for 
holding the circuit board and guiding two connectors when 
they are connected to each other. 

The circuit board has a symmetric shape with 

20 respect to the longitudinal direction and a direction 
perpendicular to the longitudinal direction. Supported 
projections are provided at ends of the longitudinal 
direction and an engagement hole is provided at the center 
for defining the position of the center. 

25 The guide member has two columns and a supporter 

extending laterally for coupling the two columns. The 
support portion is in contact with a face of the circuit 
board for supporting it and has an engagement projection 
engaging the engagement hole for defining the position of 

30 the circuit board. The columns extend in a plugging 
direction of the two connectors. Top portions of the 
columns enter corresponding cavities of the connectors for 
guiding it to a predetermined position for plugging. The 
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columns have supporting portions which support the 
supported portions of the circuit board. 

Thus, the two connectors are guided by the top 
portions of the columns and engaged with the circuit board 
5 such that the contact portions of the circuit board and 
terminals of the connectors are brought into contact with 
each other. Consequently, the two connectors are 
electrically connected through the circuit board. 

The intermediate electrical connector is made by 
10 attaching the circuit board to the guide member. 

The circuit board is usually symmetric with 
respect to the longitudinal direction and a direction 
perpendicular to the longitudinal direction. Accordingly, 
the intermediate connector can be attached to the guide 
15 member in the opposite direction with respect to these two 
directions . 

If the circuit in the circuit board is completely 
symmetric with respect to these two directions, there is no 
problem even if the circuit board is attached in the 

20 opposite direction. However, in most cases, the circuit is 
not symmetric even when the external shape is symmetric. 
Accordingly, if the circuit board is attached in the 
opposite direction, the intermediate connector does not 
work and, therefore, an electrical test is necessary to 

25 check the opposite attachment after the circuit board is 
attached. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present 
invention to provide an intermediate electrical connector 
30 capable of preventing the opposite attachment. 

According to an aspect of the present invention, 
an intermediate electrical connector comprises a circuit 
board having a plurality of contact portions arranged on 
opposed edges thereof to which two connectors are attached 
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in opposed directions, respectively and a guide member 
holding the circuit board and guiding the connectors to a 
position for connection with the circuit board. The guide 
member has a support portion which is brought into contact 
5 with an face of the circuit board and positions the circuit 
board at a predetermined position and a pair of columns 
each having a holding portion provided at sides of the 
circuit board in the arrangement direction of the contact 
portions for supporting the circuit board. 

10 At least one of the supported portions has an 

asymmetric shape in the opposed direction and the 
arrangement direction of the contact portions and at least 
one of the holding portions has a corresponding shape for 
receiving the asymmetric shape of the supported portion. 

15 Accordingly, even if the circuit board has an 

overall symmetric shape, since the supported portion has 
the asymmetric shape, the circuit board is attached to the 
guide member in a predetermined direction and supported at 
a predetermined position. 

20 The supported portion of the circuit board may 

have a raised portion extending asymmetrically and the 
corresponding shape of the holding portion may have a 
stepped section which abuts against an end surface of the 
raised portion. Alternatively, the supported portion of 

25 the circuit board may have a hole or a cut-off portion at 
an asymmetric position therein and the corresponding shape 
of the holding portion may have a projection which is 
plugged into the hole or the cut-off portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1(A) is a front view of a circuit board of 

an intermediate electrical connector according to an 
embodiment of the present invention. 
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Fig. 1(B) is a front view of a guide member of 
the intermediate electrical connector, to which the circuit 
board of Fig. 1(A) is attached. 

Fig. 2(A) is a perspective view of a left-hand 
5 column of the guide member taken along the line IIA-IIA of 
Fig. 1 (B) . 

Fig. 2(B) is a perspective view of a right-hand 
column of the guide member taken along the line IIB-IIB of 
Fig. 1 (B) . 

10 Fig. 3(A) and 3(B) are sectional views of the 

guide member taken along the lines IIIA-IIIA and IIIB-IIIB, 
respectively. 

Fig. 4 is a front view of a circuit board 
according to another embodiment of the present invention, 

15 wherein contact portions and so forth are omitted. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the present invention will now be 
described below with reference to the accompanying drawings. 

An intermediate electrical connector according to 

20 the present invention is made by attaching a circuit board 
10 shown in Fig. 1(A) to a guide member 20 illustrated in 
Fig. 1(B). In Fig. 1(B), the attached circuit board 10 is 
shown by a chain line. 

The circuit board 10 is made from an electrically 

25 insulating material and comprises an inner layer in which a 
circuit portion is provided and an external layer in which 
a plurality of contact portions 11 and a shield portion 12 
are provided as shown in Fig. 1(A). The circuit board 10 
has an oblong rectangular shape and has a pair of cut-off 

30 grooves 16 in the center in the longitudinal direction and 
a pair of supported portions 13 and 14 projecting outwardly 
from ends thereof. The supported portions 13 and 14 are 
supported or held by the guide member discussed below. The 
supported portion 14 on the right side has a raised edge 
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14A at lower portion thereof. That is, the supported 
portion 13 on the left side has a straight edge but the 
supported portion 14 on the right side has a stepped edge 
because of the presence of the raised edge 14A. 
5 Accordingly, the circuit board 10 is asymmetric with 
respect to both the horizontal and vertical directions 
because of the presence of the raised edge 14A. Also, an 
engagement hole 15 is provided in the center of the circuit 
board 10. 

10 The contact portions 11 are provided along the 

upper and lower edges of the circuit board 10 in two rows, 
respectively. The shield portion 12 is provided between 
the contact portions 11 on the upper and lower edges. 
Parts of the contact portions 11 in two rows are connected 

15 to the shield portion 12 and the other contact portions 11 
are connected to corresponding circuit portions in the 
inner layer. The corresponding circuit portions in the 
inner layer are covered by the shield portion 12 in the 
external layer. 

20 The supporting member 20 is made by molding an 

electrically insulating material and comprises, as shown in 
Figs. 1(B), a substantially plate-like support portion 21 
extending laterally and a pair of columns 22 and 23 
provided at sides thereof in the lateral direction and 

25 connected to the support portion 21. 

As shown in Figs. 3(A) and 3(B), a plurality of 
dents 21A extending laterally are provided on both sides of 
the support portion 21. Flat surface 21B, which is brought 
into contact with the circuit board 10, is provided such 

30 that it surrounds the dents 21A. A circular projection 21C 
is provided in the center of the flat surface 21B. The 
support portion 21 may be brought into contact with circuit 
board 10 only at sides thereof to support the circuit board 
10. 
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The columns 22 and 23 extend longer in the 
heightwise direction than the support portion 21. Tapered 
portions 22A and 23A are provided at the tops of the 
columns 22 and 23 and guide portions 22B and 23B are 
5 provided between the tapered portions 22A and 23A and the 
support portion 21. The tapered portions 22A and 23A and 
the guide portions 22B and 23B two connectors (not shown) 
to predetermined positions when the two connectors are 
connected to the contact portions 11 of the circuit board 

10 10 from the upper and lower directions, respectively. 

As shown in Figs. 2(A) and 2(B), holding portions 
24 and 25 are provided in the columns 22 and 23. 

The holding portion 24 provided in the left 
column 22 is a space into which the supported portion 13 

15 provided at the side of the circuit board 10 is inserted. 
The space is defined by a support surface 21B of the 
support portion 21, inner surfaces 24A1 of fixing claws 24A 
opposed to and spaced from the support surface 21B, and 
upper and lower receiving surfaces 24B and 24C provided 

20 above and below the fixing claws 24A. Accordingly, the 
distance between the support surface 21B and the inner 
surface 24A1 of the fixing claw 24A is substantially equal 
to the thickness of the supported portion 13 and the 
distance between the upper and lower receiving surfaces 24B 

25 and 24C is substantially equal to the width (dimension in 
the heightwise direction) of the supported portion 13. A 
rear wall 26 of the holding space is made flat and the end 
surface of the supported portion 13 abuts against the rear 
wall when the supported portion is inserted into the 

30 holding space. 

The column 23 on the right side comprises a 
flexible engagement arm portion 27 having a hook 27A. The 
holding portion 25 is defined by an inner surface 27A1 of 
the hook 27A and the support surface 21B of the support 
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portion 21 opposed to the inner surface 21A1. The holding 
portion 25 is a space into which the supported portion 14 
is provided at the lateral end of the circuit board 10. 
The space is defined by the inner surface 27A1 of the hook 
5 27A, the support surface 2 IB, and upper and lower receiving 
surfaces 25B and 25C. The end surface of the supported 
portion 14 abuts against an arm surface 278 of the flexible 
engagement arm 27. 

The space of the holding portion 25 is made 
10 deeper in the extending (lateral) direction of the support 
portion 21 at the lower region below the flexible 
engagement arm 27 than at the upper region of the flexible 
engagement arm 27. That is, an upper wall surface 28A is 
positioned deeper in the extending direction than a lower 
15 wall surface 28B to make a stepped portion for receiving 
the raised edge 14A of the supported portion 14 of the 
circuit board 10. 

The holding portions 24 and 25 are provided on 
the back side of the columns 22 and 23 too in the same way 
20 under the condition that the respective holding portions 24 
and 25 are replaced with respect to the columns 22 and 23. 
The stepped portion is provided such that it is positioned 
on the back side of the column 23. The stepped portion is 
formed by a hole passing through from the front side to the 
25 back side. The position of the stepped portion is not 
limited to the example shown in the drawings. 

The intermediate electrical connector according 
to the present invention is assembled as follows. 
(1) The circuit board 10 is placed at a position 
30 corresponding to the support portion 21 of the guide 

member 20. An end of the circuit board 10 (the left 
supported portion 13 in Fig. 1) is inserted into the 
holding space of the holding portion 24 of the guide 
member 20 shown in Fig. 2(A) such that the end is 
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touched with the fixing claws 24A. At this point, the 
other end of the circuit board 10 (the right supported 
portion 14 in Fig. 1) is outside the holding space of 
the holding portion 25 shown in Fig. 2(B) and the 
5 circuit board 10 is inclined such that the supported 

portion 14 is positioned in front of the sheet in Fig. 
1. 

(2) The right end of the circuit board 10 is pushed in the 
rearward direction of the sheet in Fig. 1. The 

10 supported portion 14 of the circuit board 10 pushes the 

hook 27A of the flexible engagement arm portion 27 in 
the right-hand direction so that the engagement arm 
portion 27 flexes to the right. When the supported 
portion 14 climbs over the hook 27A, the engagement arm 

15 portion 27 returns to the original position, thus the 

supported portion 14 is supported by the inner surface 
27A1 of the hook 27A. 

(3) In addition, the circular projection 21C is plugged 
into the engagement hole 15 provided in the center of 

20 the circuit board 10. Thus, the circuit board 10 is 

brought into contact with and supported by the flat 
surface 21B at the position which is determined by the 
plugging between the engagement hole 15 and the 
circular projection 21C. The circuit board 10 is also 

25 supported at the supported portions 13 and 14 so that 

the circuit board 10 does not drop off from the regular 
position . 

(4) Since the circuit board 10 is asymmetric horizontally 
and vertically because of the presence of the raised 

30 edge 14A, when the circuit board 10 is attached to the 

guide member 20, the circuit board 10 is not reverse- 
attached in a wrong direction by mistake. 

(5) Two connectors (not shown) are plugged into the 
intermediate electrical connector such that the 
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connectors are brought into contact with the contact 
portions 11 on the upper and lower edges. The tapered 
portions 22A and 23A and the guide portions 23B and 23B 
of the columns 22 and 23 guide of the connectors to the 
5 proper plugging positions. 

The present invention is not limited to the 
embodiments shown in the drawings and various modifications 
are possible. 

For example, the supported portions of the 
10 circuit board can be made asymmetric even if they have the 
same external shape. As shown in Fig. A, the supported 
portions 13 and 14 have the same external shape but only 
the right supported portion 14 is provided with a hole 14B 
at a vertically asymmetric position. The column 23 of the 
15 guide member 20 is provided with a projection which engages 
the hole 14B to prevent the reverse attachment of the 
circuit board 10 in a wrong direction. A cut-off portion 
or a cut portion may be provided instead of the hole if a 
shape corresponding thereto is provided in the column. 
20 As described above, since the supported portion 

at end of the circuit board has an asymmetric shape, the 
attachment of the circuit board to the guide member in a 
wrong direction is prevented. Accordingly, an inspection 
to check the reverse attachment becomes unnecessary. Also, 
25 since there is no reverse attachment, an intermediate 

electrical connector having proper functions is provided. 



